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TECHNICAL FIELD OF THE INVENTION 



I Jie present invention relates to a metho d, a sysLeni, a LKimjiial ai id a co mp u tcf 

progi-am product for selecting radio access system in a multi access system handling 
packet data services ^yhere a terminal can communicate with at least two different 
types of access systems. 

BACKGROUND OF THE INVENTION AND RELATED ART 

Several multi-access scenarios will exist in the near future, for example UMTS 
(Universal Mobile Telecommunication System)/GSM (Global System for Mobile 
communication) and UMTSAVLAN (Wireless Local Ai'ea Network). In many cases, 
the same end-user sex-vice can be cairied by more than one of the included accesses. 
For example, best effort packet data can be canied by both UMTS and WLAN. A 
selection of which access to use must thus be done. 

In the prior art, it has been obsei-ved that the accesses are, on a by call or session basis, 
not equally efficient for different types of end user services. Consequently, to increase 
the common multi-access capacity, it has been proposed to allocate calls or sessions of 
a service to the access by which the semce is most efficiently handled. This is 
described in patent appHcation m" PCT/SE03/006 1 1 . 

hi Alcatel, "Simultaneous Access", S2-030215, 3GPP TSG-SA WG meeting #29, 
3 GPP, it is discussed to enable simultaneous packet switched associations over WLAN 
and cellulai- (GPRS (General Packet Radio Semce)). That is to establish and inaintain 
two connection paths enablmg packet transmission through both accesses without prior 
signaling. 

There are two widely discussed ways to combine the existing cellular and WLAN 
structures, tight interworking and loose interworking. This is described in "WLAN- 
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GPRS Integi-ation for Next-Generation Mobile Data Networks" by Apostolis et al. 
IEEE Wireless Csoimniinication, October 2002. 

Ip "Stai^d-Alone Data-Cells for UMTS", Tdoc FEW-0032/0], 3GPP Future Evolution 

Workcthnp^ Hr.fnhe:!' 700] R elsinki. Source: Nortel Networks, an additional suggestion^ ^ 

5 WLAN integi-ated in UTRAN, is described. 

In the above scenarios, there is a possibility to maintain associations thiwgh both 
cellulai' and WLAN radio access, as discussed in "Simultaneous Access". The protocol 
level where the association shall be maintained will be dependent on the splitting point 
on the network side, i.e. the "last" common node for the different systems. Examples 
10 ai'e: 

- For WLAN integi-ated in UTRAN (UMTS TeiTestrial Radio Access Network) the 
sphtting point for WLAN/UMTS is in the RNC (Radio Network Controller). Two 
associations are then maintained on RNC-level. 

- For tight intemorking the splitting pomt is in SGSN (Serving GPRS Support Node). 
15 Two associations are then maintained on IP-level. That means two IP-addresses and 

multihoming, see "Simultaneous Access". 

- For loose mterworking the splitting point is in an P-router. Two associations are 
then maintained on IP -level as for tight inteiwork. 

20 For all scenarios there is also a splitting point in the user temiinals, i.e. the teraiinals 
need to be able to communicate tluough the different access systems and the teiminal 
has to choose, or be instnicted to choose, one of the systems. 

End user services ai*e partly characterized by a set of tt'affic chai-acteristics, including 
25 packet size statistics. In "On the Need for Efficiency in the 802. 1 1 QoS Solution" by 
M. Sheiman, IEEE 802.11-01/045, January 2001, it is disclosed that the spectiTim 
efficiency of the WLAN (IEEE 802. 1 1) depends on the packet size. Small packets are 
inefficiently handled, especially for the higher order modulation schemes. 
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SUMMARY 

An-objee-t-of 1±Lepresent~mventionas..to4)r.o^^^ _ 
"1 '■ ■ ■ ■ ___ 

This object is achieved in a method according to claim 1, a system according to claim 
9, a terminal according to Claim 1 8 and a computer progi-am product according to 
claims 27 and 28. 

1 0 The selection of access is according to the invention based on packet characteristics 
and a new selection of access is made for each packet to be transmitted. Hereby the 
best access is selected for each packet and the efiaciency of the system is iacreased. 

Suitably the load in the different access systems is considered together with the packet 
15 characteristics when selecting one of the access systems. 

In one prefeired embodiment tiiie detennined packet chai-acteristics is packet size and 
suitably the detennined packet size is compared with at least one packet size threshold 
which is defined in the multi access system as a border value of the packet size where 
20 a larger packet size suitably is transfen-ed in one access system and a smaller packet 
size suitably is transferred in another access system for achieving the best transferring 
efficiency. 

Fuither suitable embodiments are described in the dependent claims. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of the inventive paits in a splitting point in a multi access 
system. 

30 Figure 2 is a flow chait of the uwentive method. 

Figure 3 is a flow chart of one embodiment of the invention. 
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Figiire 4 is a diagiam showing throughput in two different accesses in relation to 
packet size. 

Figure 5 is a diagram showing throughput in two other accesses in relation to packet 

-size—- — . 



DETAILED DESCRIPTION OF THE EMBODIMENTS 

According to the invention several (at least two) radio accesses ai-e available and 
interfaced by user teraiinals in the system. In a multi-access network for packet data 
according to the invention the selection of radio access shall be based on individual 
packet level, rather than on sei-vice level (which roughly coiTesponds to expected 
packet statistics). Each service/connection is associated to and utilizes several accesses 
and each packet is sent on the most efficient access. One packet characteristic that can 
be used as selection criteria is the packet-size. Another selection criterion is the packet 
inter-aiTival-tinie, i.e. the time between subsequent packets in a data flow, since delay 
in cellular systems is dependent on the packet inter-anival-time because of set up 
tunes. 

Examples of other packet individual characteristics that has different perfonnance on 
different accesses and that could differ between packets within the same flow are 
PER(Packet Enor Rate)-requirements, BER(Bit Enor Rate)-requirements and delay 
requirements. Packets with different delay and eixor rate requii-ements often appear in 
multimedia flows, e.g. during a net meeting session with mixed voice, video and slide 
show data. Different access technologies may perfoim differentiy well for different 
packet or bit en-or rate requirements. For example, due to updating the ti-ansmission 
power 1500 times per second, WCDMA efficientiy supports veiy low bit and packet 
eiTor rates. In GSM on the other hand, the power is updated only 2 times per second, 
and low packet or bit enor rates less efficientiy supported. 

The same is tine for different delay requirements. For example, GSM/EDGE offers 
high capacity provided that a relatively lai'ge number of retiansmission of eveiy packet 



5 
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is allowed. If, in order to reduce delay, no retransmissions ai-e allowed the capacity 
decreases significantly. For WLANs the time between reti'ansmission is much smaller, 
and the capacity less consequently dependent on tlie delay requii-ement (for delay 
requiiements in the range of GSM/EDGE). 

5 

In the examples above, a capacity gain can thus be achieved by allocating the packets 
in the access technology that most efficiently handles the packet characteristics (delay 
and/or en-or rate requirement) in question. 

All these described packet-characteristics can according to the invention be used as 
10 selection criteria of access, individual and in combinations, as will be illustrated wilh 
the following embodiments. 

When multiple associations are maintained, for example by establishing connection 
paths through more than one access as described in the reference "Simultaneous 
Access" mentioned above, it will be possible to select on which access each packet 
15 shall be sent. The choice is then based on packet-characteristic. The packet 

chai acteristic can be extracted from the (EP-)header of the packet or by measuring the 
packet(s) in the queue. 

The splitting points in the multi access system according to the invention comprise 
some functions that are specific for the invention. In Figme 1 these functions ai'e 

20 shown schematically as means performing the method steps. As defined above the 

sp-Hrtting-poiflt s arc no d es4a^e^etwerifc-su6b-as4i9-i;-€>^m.pJ-&-^^ anrl the^y 

ai-e also user temiinals. The splitting points ai'e nodes where a selection of access 
needs to be done. They ai-e switching points and direct data to the dififerent accesses. 
Even if Figm-e 1 shows all functions as comprised in the splitting point this is not 

25 necessary. The functions could be performed some otiher place in the network and the 
result telling which access to select could just be retrieved by the spHtting point. 



6 
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In Figure 1 a splitting point 1 is shown comprising a packet queue 3. Data to be 
transmitted out from the splitting point is queued here and the packets are separated 
and hansmitted one by one. The splitting poiat 1 comprises fui-ther a packet 
chai-acteristic determining means 5 that is connected to the packet queue 3. The packet 
5 characteristic determining means 5 is adapted to detennine a packet characteristic for 
the first packet in the queue. The packet chai-acteristic is in one embodiment of the 
invention tlie packet size. The packet size could be exfracted from the header of the 
packet or it could be determined by measming how big part of tlie memory the packet 
occupies. Other characteristics that could be used as selection criteria are as described 
10 above the packet inter-airival-time, PER-, BER- and delay requirements. PER-, BER- 
and delay requii-ements can be extracted from the header. Packet inter-airival-time can 
be measured at the packet arrival to the queue. 

The splitting point 1 fuither comprises an access selecting means 7 connected to the 
packet characteristic determining means 5. The access selecting means 7 is adapted to 

] 5 select one of the available accesses depending on Ihe detemoined packet characteristic 
that is retrieved from the packet chai-acteristic detennining means 5. If for example the 
packet chai-acteristic is packet size the access selecting meaas could comprise 
predefined thi-eshold values for the packet size. Alternatively thi-eshold values could be 
sent to the splitting point from some other node in the system. The determined packet 

20 size is compai ed with the thi-eshold(s). One access is selected if the packet size is 
larger than a threshold and another access if it is smaller. If instead packet inter- 
arrivai=timje7i^ERH3ER7-f>^^ 

other predefined ttu-eshold values should be provided in the access selecting means 7. 
The access selecting means 7 is suitably cormected to a load measuring means 9. The 

25 load measiu-iiig means 9 measures or reti-ieves a measm-e from some other place in the 
system of the load in tiie different access systems. These load measurements, ai-e 
forwarded to the access selecting means 7 and should be used together with tiie packet 
characteristic when the access is selected. For example if the access selecting means 
comprises threshold values tiiese values can be adjusted depending on the load in tiie 

30 different accesses. If one access is overloaded at the moment then another access 
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should maybe be selected even if according to the packet chai'acteiistic this is less 
efficient. In one embodiment of the invention the load measxu'ements are performed 
centrally in the system and furthermore the thi'esholds ai*e set and adjusted centrally. 
Infomiation of adjusted thi'esholds is then continually distiibuted to the splitting 
5 points. 

The access selecting means 7 is fiiither connected to a switching means 1 1 which is 
connected to the packet queue 3 and to the different access systems. The access 
selecting means 7 is adapted to fomai-d instfuctions to the switching means 1 1 about 
which access that should be selected for each packet. The packets are foi-warded one 
by one through the switching means 1 1 and they are directed to the selected accesses. 
The switching means 1 1 is thus conti'olled by tlae access selecting means 7. 

According to the invention there could be more than two access systems. In this case 
the access selecting means 7 comprises suitably more than one thi*eshold. It is fuither 
possible that the access selection can be based on more than one packet characteristic. 
15 See for example the third embodiment 

In Figui'e 2 a flow chart of the inventive steps is shown. The steps ai"e described in 
order below: 

S2 1 : Receiving in a splitting point 1 packet data that should be transmitted out from 
the splitting point. In the case where the splitting point is in a user terminal 
20 conununicating in the m ulti-access system the data is data the user of the teraiinal 
wants to transmit in the system. The data is arranged in packets and the packets are 
received in a subsequent order in the splitting point. 

S23: Deteiinining in the splitting point one or more packet characteristics for the first 
packet in the packet queue. The packet characteristics could be for example as 
25 desciibed above packet size, inter-anival-time, PER- or BER-requirements. 



S25: Forwarding the determined packet characteristic(s) for the fii'st packet to an 
access selecting means 7 in the splitting point. 
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S27: Measming the load in the different access systems in a load measuring meaas 9. 
This step could be performed earlier in the flow or it could also be performed 
continually. 

S29: Fomai'ding said.load measure to the access selecting means 7. The load could be 
5 reported to the access selecting means 7 whenever there is a change ia load or in 

predefined time intei^vals or when the load is changed more than a defined amount or 
passes defined thresholds. 

S31: Selecting one of the available accesses, thecselection being based on deteimined 
packet chajracteristic or on both load and deteiTnined packet chai'acteiistic. 

10 S3 3: Foi-warding mstiTictions of wliich access that has been selected to a switching 
means. 

S3 5: Connecting the packet queue thi'ough the switching means to the selected access 
system. 

S37: Transmitting the fiui'st packet m the packet queue, i.e. the packet whose packet 
chai^acteiistic was deteimined, thi-ough the selected access. 

The steps are then repeated for die next packet in the queue and so on. 

The inventive steps ai^e here described as being perfoiined in the splitting point, 
However it wordd also be possible to perfoim the steps in another node in the network 
and renieve the result m the^Rtting point ~ 

In Figure 3 a flow chart of one embodiment of the invention is shown, hi this 
embodiment the packet characteristic that is determined is the packet size and the 
access selecting means comprises at least one thi-eshold value with which the packet 
size should be compared. The steps are described in order below: 

S45: Determining the packet size of the fia*st packet in the packet queue in the splitting 
point by reading it from the header of the packet. 

S47: Foi-warding the determined packet size to the access selecting means. 
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S49: Measuring the load in the different access systems. This step could be perfoimed 
anywhere in the network and aajnivhere in the flow or continually as described above. 

"""ISSlTiFmwardin-^^ ____ 

S53: Adjusting the at least one thi*eshold in the access selecting means according to the 
5 received load measures. For example if one access system is highly loaded the packet 
size thi-eshold could be adjusted such that fewer packets will be dii-ected to this access 
system. 

S55: Compaiing the determined packet size with the at least one threshold. 

S57: Selecting an access depending on the relation between the packet size and the 
10 threshold(s). For example if a packet size is determined to be lai'ger than the threshold 
value for the packet size one access is selected and if the packet size is determined to 

be smaller another access is selected. 

S59: Foi-warding instructions about the selection to the switching means and proceed 
as described above. 

15 More than one threshold could be provided hi the access selecting means. Possibly one 
access is suitable both for veiy small packets and for veiy lai*ge packets and another 
access is suitable for the middle sized packets. Furthermore, if there ai'e more than two 
different access systems more tlian one tln*eshold is needed. 

"Another example of packet characteristic" that could be detemiined and used for the - - - - « 
20 selection is packet iater-aixival-time. In this case the packet characteristic determining 
means is adapted to measiu'e the time between packets aiiiving to the splittiag point. 
This time could then be used when selecting the most suitable access system. This will 
be described in more detail when the third embodiment is described below. 

Delay requhements for the packets can also be used for the selection of access system. 
25 One access can be relatively more efficient for delay sensitive packets than another. 
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All the described packet characteristics could also be combined when making the 
selection. 

^FirveTnrorenie^taikK^^ 

First embodiment WCDMA R99 (DCH^ and 802,1 lb : 

5 In a &st embodiment of the invention a multi-access system comprising WCDMA 
(Wideband Code-Division Multiple Access) and WLAN is described. In Figm-e 4 
throughput as a function of packet size for one 802. 1 lb AP (half duplex) and one 
WCDMA transceiver with DCH (Dedicated CHaimel) channels (full duplex) is shown. 

WCDMA throughput is rather independent of die packet size, at least down to the 
10 RLC (Radio Link Conti-ol) payload size of 320 bits (40 bytes). WLAN thi-oughput is 
veiy dependent on the packet size. The fom* different transmission rates of WLAN 
802. 1 lb ai'e shown sepai'ately in the diagi'am. For the highest WLAN transmission rate 

(1 1Mbps) there is a factor of more than 10 between the throughput for 50 byte packets 
and 1500 byte packets. 

The reason for the packet size dependency in WLAN is the lai*ge physical overhead 
per packet, as described in "On the need for Efficiency in the 802, 1 1 QoS Solution" by 
M. Shennan. An equally sized overhead is applied on a small 50 byte packet as for a 
large 1500 byte packet. From this entails that Figure 4 applies not only for a specific 
packet size but also for an average packet size. For example; to send one 50 byte 
packet and one 1500 byte packet two times physical overhead is required, which is the 
same as for two 775 byte packets. 

Assume for example a typical scenaiio with TCP/IP traffic with 1000 byte foiward 
packets in average and one 50 byte ACK packet for each foi*ward packet. For such 
loads there is a cleai* gain in the total multi-access capacity to send the ACK-packets 
25 on WCDMA DCH and the foi-wai'd packets on 802. 1 lb. 

Without any packet size access selection the packet sizes are distiibuted evenly on 
both accesses, that is half of the packets are 50 byte and half are 1000 byte resulting in 
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an average packet size of 525 byte on both WLAN and WCDMA. This will be the 
case both with a random access selection per packet as well as with stiictly load-based 



sei-vices have the same packet size distributions. The latter allocates the whole service 
5 including foi-wai'd packets and ACK packets to the same access. For an average packet 
size of 525 byte the 1 iMbps throughput is 2.3Mbps and the WCDMA throughput is 
2x1 Mbps (full duplex) (WCDMA full duplex has two separate channels, one for up- 
and one for downlink, each with 1 Mbps) resulting in a total throughput of 4.3Mbps or 
2. 15Mbps in each direction (with one 802. lib AP and one WCDMA transceiver). 

10 With packet size access selection according to the invention all the 50 byte packets are 
switched to WCDMA leaving only 1000 byte packets in WLAN. This will result in 
tliat the WLAN throughput will be mcreased to 3.2Mbps and the total multi-access 
thi-oughput to 5.2 Mbps which is a 21% or a 0.9Mbps increase. The 50 byte packets 
represent only 1/20 (50/1000) of the total load, tliat is 260kbps. The remaining 

15 1740kbps (2Mbps-260kbps) capacity in WCDMA, is utilized by allocating some 1000 
byte packets to WCDMA in addition to the 50 byte packets. In this simple scenario 
with only two packet sizes this means that the thi-eshold will be below 1000 byte until 
WLAN is fully loaded with 1000 byte packets and then increased to above 1000 byte 
until WCDMA is fully loaded with 50 byte and 1000 byte packets and then, when 

20 tiiere is some free capacity again in WLAN the thieshold is decreased again. For a 
scenaiio with more continuous packet size distribution a more constant tibreshold can 
be found. 

For an uneven uplinl</downlink load situation the gain can be even lai-ger. The 
downlink tluoughput is IMbps for a WCDMA ti-ansceiver and 2.2Mbps (2.3*19/20) 
25 for a WLAN AP. Assuming only ACK packets uplink there is only 50kbps load on 
WCDMA uplink. Allocating the WLAN ACK packets to WCDMA then utilizes this 
spare capacity. The total downlink thi-oughput is then increased from 3.2Mbps to 
4.2Mbps which is 3 1%. 
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Second embodiment. WCDMA R5 (HS-P SCm and 802.11a/g: 

In Figui-e 5 the packet size impact on performance is shown for 802. 1 la/g and HS- 



The same type of characteristics as for 802. 1 lb and DCH can be seen and the same 

access selection applies. 

In a downlink Umited scenario with 54Mbps modulation on 802. 1 la the gain on 
downlink thi-oughput by moving the 50 byte ACK-packets to HS-DSCH is 38% or 4.5 
Mbps witli one AP and one WCDMA tiansceiver (3.4 Mbps on HS-DSCH and an 
increase from 8.5 to 13Mbps on WLAN). 

Third embodiment. GPRS and 802.11b; 

When packets are to be sent over GPRS a TBF (Temporary Block Flow) is 
estabhshed. This requiies signaUing over the radio channel that takes time and costs 
radio resom-ces. A TBF establishment will result in an additional delay of aromid 

400ms for downlink and 150ms for uplink depending on standards. This additional 
delay will be relatively worse for small packets since lar ger packets have longer 
transmission delay. The same applies on signalling costs; the ti-ansmission of a large 
packet costs more and the increase in cost for the TBF estabhshment is relatively less 
than for a small packet. When a TBF is estabhshed it is kept until a predefined time 
period has elapsed after Ihe last received packet. This TBF release time is a paa-ameter 
that is typicaUy set to 1-5 seconds. After this time period a new TBF has to be 
estabhshed when new packets should be ti-ansmitted. 

WLAN does not have any similai" channel establishment. The packet delay rs 
independent of the time since last sent packet. 

With a packet inter-amval access selection the number of TBF estabhshments can be 
reduced improving both user quality (delay) and capacity (reduced signalling). If a 
packet is arrived to Ihe spUttmg pomt less than the TBF release tune smce tiie last 
packet was sent on tlie GPRS access it is also sent on the GPRS access. If the packet 
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inter-aiiival-time is longer the selection is based on load. GPRS is still selected if 
WLAN is highly loaded. 

-T his packet intei - ^aiT i val -liii it; s ele ction- ea iiT ro fcrabl o - he --ee m% m ^ packet ^ 

size selection. If the packet inter-aiTival-time is longer than the TBF release time 
GPRS still can be selected if the packet is lai-ge. That is when the TBF establishment 
delay and signalling is relatively small compaa-ed to the packet ti-ansmission time and 
cost. 

Also delay requirement per packet can be taken into accoimt. Even if packet-inter- 
aii-ival time has exceeded the TBF release time GPRS can be selected if tiie delay 
reqmi-ements can be fulfilled and GPRS is less loaded. 

Fourth embodiment. WCHMA DCH a nd 802.11b case 2; 

WCDMA DCH has as GPRS additional delay depending on packet inter-aiiival-time. 
That depends on the channel switching mechanism. The packet channel data rate is 
increased (switched up to a higher data rate, lower spreading code) when more data is 

transmitted and decreased when less data has been tiansmitted. This channel switching 
mechanism has timers and filters to trigger up- and down-switch. 

The access selection function between WCDMA DCH and WLAN can be similai- to 
the combined selection described above for GPRS-WLAN. A filter can be applied that 
aims to follow tiie channel switching. WCDMA is then selected during longer periods 
with a more constant load while WLAN is selected for shorter bui'sts of data. 

Fifth embodiment. Live video s treaming over EGPRS and 802.11b: 

A video stream consists of l(nti-a)-frames and P(rediction)-fi-ames. P-fiames use tiie 
preceding image for prediction of the current picture. The P-fi:ames are then more 
sensitive for packet eiTors since following P-fi-ames rely on it while I-fi:ames are 
independent. 
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Both 802, 1 lb and EGPRS (Enhanced GPRS) can deliver veiy low PER with 
acknowledged mode by retransmitting faulty packets. However EGPRS acknowledge 
mode entails long delay, which is not desned for live video sti'eaming. The 
retransmission on WLAN is fast and does not increase the delay significantly. 
5 By ti*ansmitting the I-packets on EGPRS and the P-packets on WLAN a higher 

common capacity can be achieved than allocating whole video-streams to EGPRS and 
WLAN. 

The method according to the invention is implemented by means of a computer 
10 program product comprising the software code means for peifbranng the steps of the 
method. The computer progi'am product is lun in a splitting point teiminal as defined 
above positioned in the multi access system. It could also as described above be run in 
another node in the system, whereby said node forwai-ds information about the access 
selection to the splitting points. The computer progi'am is loaded directly or from a 
15 computer usable medium, such as a floppy disc, a CD, the Internet etc. 

The present invention is not limited to the above-described prefened embodiments. 
Vaiious alternatives, modifications and equivalents may be used. Therefore, the above 
embodiments should not be taken as limiting the scope of the invention, which is 
20 defined by the appending claims. 
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CLAIMS 

1. A method for selecting radio access system in a multi access system handling packet 
data services where a terminal can communicate with at least two different types of 

5 access systems, characterised by the steps of: 

- determining (S23) packet characteristics of each packet to be transmitted; 

- selecting (S3 1) one of the available accesses for titie transmission of each packet, the 
selection being based on tlae determined packet chai-acteristic for this specific packet; 
and 

10 - ti-ansmitting (S37) the packet through the selected access. 

2. A method according to claim 1, characterised by providing simultaneous 
association over more than one access in the system by establishing connections 
prepared for packet ti"ansmission. 

15 

3. A method accordiag to claim 1 or 2, characterised by the further steps of: 

- measuiing (S27) the load in the different access systems; and 

- basing the selection (S3 1) of access on botii packet characteristics and load in the 
access systems. 

20 

4. A method according to any one of the preceding claims, characterised in that the 
detei-mining (S23; S45) of the packet characteristics comprises deteimining (S45) the 
packet size for each packet and thus selecting (S3 1; S57) one of the available access 
systems based on the packet size of the packet to be transmitted. 

25 

5. A metliod according to claim 4, characterised by 

- comparing (S55) the determined packet size witii at least one packet size thi-eshold 
which is defined in the multi access system as a border value of the packet size where 
a lai-ger packet size suitably is ti-ansferred in one access system and a smaller packet 

30 size suitably is ti-ansfeiTcd in another access system for achieving die best transferring 
efficiency; 
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- selecting (S57) one of the available accesses according to the relation between the 
deteraiined packet size for the packet to be transmitted and the at least one packet size 
threshold. 

5 6. A method according to claim 5, characterised by adjusting (S53) the packet size 
thi-eshold depending on the load in the different access systems. 

7. A method according to any one of the claims 1-3, characterised in that the 
detennining (S23) of the packet chai-acteristics comprises detennining tlie packet inter- 

10 arrival-time and thus selecting (S3 1) one of the available access systems based on the 
packet inter-arrival-time of the packets to be fransmitted. 

8. A method according to any one of the claims 1-3, characterised in that the 
determining (S23) of the packet chat-acteiistics comprises detennining one or more of 

1 5 the PER, Packet EiTor Rate, requirement, BER, Bit En or Rate, requii-ement and delay 
requii-ement for each packet and thus selecting (S3 1) one of the available access 
systems based on flie PER-, BER- and/or delay requirements of the packets to be 
transmitted. 

20 9. A multi access system handling packet data seivices where a terminal can 

communicate with at least two different types of access systems, characterised in 
that the system comprises: 

- packet characteristic detennining means (5) adapted to determine packet 
chai acteri sties of each data packet to be transmitted in the system; 
25 - access selecting means (7) comiected to the packet characteristic determining means 
(5) and adapted to select one of the available accesses for the ti-ansmission of each 
packet, the selection being based on the deteimined packet chaiacteristic for this 
specific packet. 



10 
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10. A system according to claim 9, characterised in tliat the system is adapted to 
provide simultaneous association over more thaa one access by establishing 
connections prepared for packet ti-ansmission ^ 

5 1 1 . A system according to claim 9 or 10, characterised in that it further comprises 
load measming means (9) adapted to measure the load in the different access systems; 
and in that the access selecting means (7) is adapted to base the selection on both 
packet characteristics and load in the access systems. 



12. A system According to any one of the claims 9-1 1, characterised in that the 
packet characteristic determining means (5) is adapted to determine the packet size, of 
each packet to be ti-aasmitted and in that the access selecting means (7) is adapted to 
select one of the available access systems based on the packet size of the packet to be 
transmitted. 



13. A system according to claim 12, characterised in that the access selecting means 
(7) comprises comparing means adapted to compare the determined packet size with at 
least one packet size threshold which is defined in the raulti access system as a border 
value of the packet size where a lai-ger packet size suitably is transfeired in one access 
20 system and a smaller packet size suitably is ti-ansfened in another access system for 
achieving the best ti-ansferring efficiency and in that the access selecting means (7) is 
adapted to select one of the available accesses according to the relation between the 
determined packet size of the packet to be tiansmitted and the at least one threshold. 

25 14. A system according to claim 13, characterised in that the access selecting means 
(7) is adapted to adjust the packet size thi-eshold depending on the load in tiie different 
access systems. 



30 



15. A system according to claim 13, characterised in that the access selecting mea 
(7) is adapted to receive the packet size thi-eshold and adjustments of said threshold 
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depending on measured loads in the different access systems from a node in tlie 
system. 

16. A system according to any one of the claims 9-U, characterised in that the 

5 packet characteristic detennining means (5) is adapted to determine the packet inter- 
anival-time and the access selecting means (7) is adapted to select one of the available 
access systems based on the packet inter-airival-time of the packets to be transmitted. 

17. A system according to any one of the claims 9-1 1, characterised in that the 

1 0 packet chai-acteristic deteimining means (5) is adapted to detennine one or more of the 
PER, Packet EiTor Rate, requirement, BER, Bit Error Rate, requirement and delay 
requirement for each packet and the access selecting means (7) is adapted to select one 
of tlie available access systems based on the PER-, BER- or delay requirements of the 
packets to be transmitted. 

15 

18. A system according to any one of the claims 9-17, characterised in that it 
comprises splitting points that are common to the different access systems and which 
are adapted to select one of the access systems for outgoing traffic, said splitting poiats 
comprising the packet chaiacteristic determining means (5) and the selecting means 

' 20 (7). 

19. A tenninal which can communicate witli at least two different types of access 
systems handling packet data sei-vices, characterised in that it comprises 

- packet characteristic determining means (5) adapted to determine packet 
25 chai-acteristics of each data packet to be transmitted in tlie system; 

- access selecting means (7) connected to the packet chai-acteristic deteimining means 
(5) and adapted to select one of the available accesses for the ti ansmission of each 
packet, the selection being based on the determined packet characteristic for this 
specific packet. 
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20. A teiminal according to claim 19, characterised in that the terminal supports 
simultaneous association over more than one access by establishing connections 
prepared for packet ti-ansmi ssion. 

21. A terminal according to claim 19 or 20, characterised in that it further comprises 
or reti-ieves infoiination from a load measuring means (9) adapted to measure the load 

in the different access systems; and in that the access selecting means (7) is adapted to 
base the selection of access on both packet characteristics and load in the access 
systems. 



22. A terminal according to any one of the claims 19-21, characterised in that the 
packet characteristic determining means (5) is adapted to determine the packet size of 
each packet to be ti-ansmitted and in that the access selecting means (7) is adapted to 
select one of the available access systems based on the packet size of the packet to be 

15 transmitted. 

23. A teiminal according to claim 22, characterised in that the access selecting 
means (7) comprises comparing means adapted to compare the determined packet size 
with at least one packet size tlii-eshold which is defmed in the multi access system as 

20 a border value of the packet size where a lai-ger packet size suitably is ti-ansfeixed in 
one access system and a smaller packet size suitably is txansfened in another access 
system for achieving the best transferring efficiency and in that the access selecting 
means (7) is adapted to select one of the available accesses according to the relation 
between the deteimined packet size of the packet to be ti-ansmitted and the at least one 

25 thi-eshold. 

24. A tei-minal according to claim 23, characterised in that tlie access selecting 
means (7) is adapted to adjust the packet size thi-eshold depending on the load in the 
different access systems. 

30 
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25. A tei-minal according to claim 23, characterised in that the access selecting 
means (7) is adapted to receive tlie packet size tliieshold and adjustments of said 
threshold depending on measured loads in the different access systems from a node in 
the system. 



26. A tei-minal according to any one of Hie claims 19-21, characterised in that the 
packet chai-acteristic determining means (5) is adapted to detennine Hie packet inter- 
arrival-time and the access selectmg means (7) is adapted to select one of the available 
systems based on the packet inter-aiTival-time of the packets to be transmitted. 



access 



27. A teiminal according to any one of the claims 19-21, characterised in that the 
packet chai-acteristic detei-mining means (5) is adapted to determine one or more of the 
PER, Packet EiTor Rate, requnement, BER, Bit Enor Rate, requnement and delay 
5 requirement for each packet and the access selecting means (7) is adapted to select one 
of the available access systems based on Hie PER-, BER- and/or delay requirements of 
the packets to be ti-ansmitted. 

28. A tenninal according to any one of the claims 19-27, characterised in that it is a 
10 user tenninal or another splitting point, i.e. a common node, in the multi access 

system. 

29. A computer progi-am product directly loadable into the internal memory of a 
processing means witiiin a splitting point node or a user tenninal communicating in a 

25 multi access system or within another node in the system fomarding information 
about an access selection to the splitting point or user tenninal, comprising the 
software code means for performing the method steps of any one of the claims 1-8. 

30. A computer progi-am product stored on a computer usable medium, comprising 
30 readable program for causing a processing means within a splitting point node or a 
user teiTOinal communicating in a multi access system or within another node in the 
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system fomaiding information about an access selection to the splitting point or user 
tei-minal, to control an execution of tlie meliiod steps of any one of the claims 1-8. 
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ABSTRACT 

A method for sele cting radio access system in a multi access system handling packet 
data services where a terminal can cormnunicate with at least two different types of 
access systems. 

According to the invention the method compiises the steps of: 

- detemining (S23) packet chai-acteri sties of each packet to be ti-ansmitted; 

- selecting (S31) one of the available accesses for the transmission of each packet, the 
selection being based on the detennined packet chaj-acteristic for this specific packet; 
and 

- transmitting (S37) the packet through the selected access. 



(Fig. 2) 
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